Insulin-like growth factor binding protein (IGFBP-1) involvement in intrauterine growth retardation: study on IGFBP-1 overexpressing transgenic mice.
In humans, intrauterine growth retardation is correlated to high levels of serum IGF binding protein-1 (IGFBP-1). This present study analyzes in vivo the impact of circulating IGFBP-1 on body growth associated to bone mineralization and carbohydrate resources. Transgenic mice used in this work overexpressed human IGFBP-1 in liver from embryonic day (E)14.5, concomitantly to the appearance of ossification centers, through to adulthood. Growth retardation was observed as early as E17.5 in homozygous (HM) mice being 20% smaller at birth (postnatal d 1). Anatomical analysis of the skeletons by alizarin red and alcian blue staining showed that the mice exhibited pleiotropic defects of several skeletal units. Some bones were small and dysmorphic. Our results showed reduced mineralization in the posterior area of the skull (delayed suture closure), as well as in the appendicular and axial skeleton. Heterozygous crossings showed a loss of HM animals. Moreover, IGFBP-1 overexpression contributed to decreased fetal hepatic glycogen and neonate blood glucose levels which constitute the main reservoir of carbohydrate resources for neonates. Thus, this reduced carbohydrate pool contributed to perinatal mortality. Maternal IGFBP-1 expression was also clearly associated with neonate growth retardation (newborn weights from HM mothers were 20% smaller than newborns from NT mothers) and reduced fetal carbohydrate resources. In conclusion, antenatal growth retardation and delayed mineralization in transgenic mice are related to overexpressed fetal and maternal circulating human IGFBP-1. Similar perturbations could be observed in human intrauterine growth retardation suggesting the IGF/IGFBP system is involved in fetal growth, biomineralization, and energetic status in humans.